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Abstract of JP2002069269 

PROBLEM TO BE SOLVED: To provide an ultraviolet-curable cation polymerizable composition which 
shows variation characteristics even under a high temperature of 40-60 deg.C and permits long-term 
preservation. SOLUTION: The ultraviolet curing composition comprises a cationically polymerizable 
compound (A), an iodonium-based photocationic polymerization initiator (B), and a radical inhibitor or 
an antioxidant (C). 
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♦ NOTICES • 

<PQ u*i Wit «• not r«sponsibU for any 
(bmxu csiswd by t ha use of this translation. 

I.This document ho* boon translated by computer. So the translation may not reflect the original 
precisely. 

2>*** show* the word which can not be translated 
3 In the drawings, any words are not translated. 



CLAIMS 



[Claim I] (A) The ultraviolet curing sehip-of -tooling product cheracterired by containing a 
catiorv'c polymeri ration nature compound. (B) iodonium system light cattonic initiator end (C) 
radical ir*iibitor. or an antioxidant 

[Claim 2] (C) The ultraviolet curing satup-of-tooling product according to daim 1 with which 
radical inhibitor or an antioxidant is characterised by being a phenol system compound 
[Claim 3) The optical disk of the lamination mold characterized by using an ultraviolet curing 
setup-of-tooling product according to claim I or 2 as adhesive*. 
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polymerization inhibitor and to cause poor hardening since the basicity of these increments it 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[ooot] 

[Field of the Invention] This invention relates to ultraviolet curing setup-of-tooling products, 
such as a coating hardened by UV irradiation, edhesives. and ink. It is related with the adhesive s 
constituent which fitted manufacture of lamination mold optica) disks, such as a digital versatile 
disc or a digital videodisc (DVD), especially. 
[0002] 

[Description of the Prior Art] J. Since the optical cationic polymerization to which V.Crivetlo and 
others makes aromatic series iodonium salt a photoinitiator in Journal of Radiation Curing. 4 (3), 
2 (1977). etc. was reported, the cationic polymerization system ultraviolet curing setup-of- 
tooiing product containing aromatic series iodonium salt has been applied to the application of a 
coating, adhesive*, ink, etc so that it may be indicated by JP.63-248B25.A. JP.1I-217518A 
JP.11-315132A etc. 

[0003] However, when the ultraviolet curing setop-of-tooling product containing aromatic series 
iodonium salt was put to high temperature conditions as in o summer, transportation of an 
elevated-temperature area, etc, viscosity rose gradually and it had the problem which gelation 
produces. For this reoson. in order to hold the stable quality, to form a cooling system in that 
preservation and transportation was needed, and the rise of cost was caused 
[0004] 

[Problem(s) to be Solved by the invention] The technical problem of this invention improves from 
a presentation-side the defect of the preservation stability it was unstable on a problem in the 
ultraviolet curing mold presentation section containing the conventional aromatic series iodonium 
salt, and is to offer the cationic polymeriiation system ultraviolet curing setop-of-tooling 
product with which a property is stably held also to prolonged preservation. 
[0005] 

[Means for Solving the Problem] Since aromatic series iodonium salt generated the 
polymerization initiation kind by the oxidation reduction reaction with a radical, this invention 
persons presumed that viscosity rose with time or gelling had the radical and relation which are 
generated thermally in high temperature conditions like 40-60 degrees C. 

[0006] Then, this invention persons came to complete a header and this invention for there being 
few rises of viscosity and long-term preservation being attained by making radical polymeriiation 
inhibitor or an antioxidant contain, as a result of examining various compounds which inactivate e 
radical, in order to solve the above-mentioned technical problem 

[0007] That is. the optical disk of the ultraviolet curing setup-of-tooling product characterized 
by this invention containing (A) cationic polymerization nature compound. (B) iodonium system 
fight cationic initiator and (C) radical.inhibitor. or an antioxidant and the lamination mold using 
this as edhesives is offered. 

[0008] Here, especially as the radical inhibitor used for the ultraviolet curing sotup-of-tooling 
product of this invention, and an antioxidant it is desirable from the field of hardenability that it 
is e phenol system compound. It is thought that the reason nil why the radical inhibitor or the 
antioxidant of a phenol system is especially desirable is because it is rare to become too much 



[0009] The ultraviolet curing sotup-of-tooling product of this invention has mothball stability and 
the good hardenability after UV irradiation, and can offer the optical disk of the stable quality by 
using this as adhesive s of a lamination mold optical disk. 
[0010] 

[Embodiment of the hvention] Although it can be a specially used without a Emit if it is the 
compound which carries out cationic polymerization and forms a polymer as a (A) cationic 
polymerization nature compound used for this invention, as a suitable thing the compound which 
has en epoxy group, the compound which has en oxetane radical, a vinyl ether compound, etc. 



[001 1] For example, a glycidyt ether mold epoxy resin, on olicycle epoxy resin, the resin that 
carried out ep oxidation of the oligomer which has a vinyl group are mentioned to the compound 
which has an epoxy group. 

[0012] As an example of a glycidyl ether mold epoxy resin, the bisphenol A mold epoxy resin. A 
bisphenol female mold epoxy resin, a phenol novolak mold epoxy resin, A creso! novolak mold 
epoxy resin, a hydrogenetion bisphenol A mold epoxy resin. The digiycidyl ether of the alkylene 
oxide adduct of bisphenol A, The diglycidyt ether of the alkylene oxide adduct of Bisphenol F. 
The digiycidyl ether of the alkylene oxide adduct of hydrogenation bisphenol A. Ethylene glycol 
digiycidyl ether, propylene glycol digiycidyl other. Neopentyl glycol digiycidyl ether, butanediol 
digiycidyl ether, Hexanediol digiycidyl ether, cyclohexane dimethonol digiycidyl ether. 
Polypropylene glycol digiycidyl ether, a TORIMECHI roll pro pansy, and/or triglycidyl ether. Pen 
TAER1SURTTORUTORI and/or totragiycidyl ether, and sorbitol hepta-****/or haxa glycidyl 
ether, re s ore i not digiycidyl ether, etc. can be mentioned. 

[001 3] Although the organic molecule which those epoxy resins originated in the epichlorohydrin 
which is e rew material, and chlorine combined is contained as an impurity, when using it for the 
application of an optical disk etc., since it becomes the cause of the corrosion of metal thin 
films, such as aluminum, in a high-humidity/temperature trial, the lower one of the chlorine 
content in a constituent is desirable, and it is desirable [ chlorine ] that it is especially 1 more* 
or less. 

[0014] As a commercial item of a glycidyl ether mold epoxy resin For example. Epiclon 840. 
640S. 850. 8S0S. 860. 1050. 830, 705. 707. 720, and 725. N-665. EXA-70I5 (0.14% of all chlorine) 
(above) The Oainippon btk & Chemicals. Inc. make. EX-201, EX-211. EX-212. EX-216. EX -252. 
EX-321. EX -622, EX-611. EX-216L (0.19% of all chlorine) (above) Made in Negase Brothers 
Chemicals. SR-16R SR-NPG. a NPG-DGE low chlorine article (0.91% of all chlorine). (0.24% of all 
SR-16HL(EX) chlorine) SR-16KF (0.20% of all chlorine) (above, the Sakamoto chemical company 
make), etc con come to hand. • 

[0015] As an example of an alicycle epoxy resin. 3. 4-epoxycyclohexyl methyl -3. 4- 
epoxycyclohexyi carboxylate. limonene diepoxide. etc. can be mentioned. 
[0016] As a commercial item of an alicycle epoxy resin. UVR-6105, UVR-6110. UVR-612B 
(above made in Union Carbide), the SEROKI side 2021. the SEROK1 sides 2081. 2083. 2085. and 
3000. EPOLEAD GT301. GT302. GT401. and GT403 (above Daicei Chemical Industries, Ltd. 
make), etc can come to hand. 

[001 7] As resin which carried out epoxidation of the oligomer which has a vinyl group, an 
epoxidation object [ of an annular olefin compound J. epoxidation polybutadiene, epoxidation 
poJyisoprene. end epoxidation styrene-butadiene-rubbor copolymer epoxidation isoprene-styrene 
copolymer etc. can be mentioned concretely. 

[001 8] As a commercial item of the resin which carried out epoxidation of the oligomer which 
has a vinyl group. EHPE3150. EPOLEAD PB3600. PB4700. D100. end D200. the EPO friends 
A1005. A 1010. and At 020 (above Daicei Chemical Industries. Ltd. make), etc. can come to hand. 
[0019] As an example of a compound of having an oxetane ring 1 and 4-bis[(3-ethyl-3- 
OWSETA nil methoxy) methyl] benzene. 1. and 4-bis[(3-methyl-3-OKISETA nil methoxy) 
methyl] benzene, 3-methyl-3-glyeidyl oxetane. 3-ethyl-3-glycidyl oxetane. 3-mothyl-3- 
hydroxymethyloxetene. 3-ethyl-3-hydroxymethyloxetane. etc. can be mentioned. 
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[0020] As a commercial item of the compound which has an oxetane ring XDO. MOXA, EOXA. 
Oligo-OXT (above Toagosei make), etc. can come to hend. 

[0021] It is the aromatic series iodonium salt which starts cationic polymerization by the 
exposure of ultraviolet rays, for example, a cation part is aromatic series iodonium. and the 
onium salt by which an anion part is constituted from BF4-. PF6-. SbF6-. and [BX4]- (however, 
phenyl group by which X was permuted by at least two or more fluorines or trifluoromethyl 
radicals) can mention (B) iodonium system light cationic initiator used for this invention. 
[0022] As an example, diphenyliodonium hexafluorophosphate, Diphenyliodonium 
hexefluoroantimonate. diphenyliodonium tetrafluoroborote. Diphenyliodonium tetrakis 
(pentafluorophenyi) borate. Bis(dodocy) phenyl) iodonium hexafluorophosphate, Bis(dodecyl 
phenyl) iodonium hexafluoroantimonate. Bis(dodecyl phenyl) iodonium tetrafluoroborate. bis 
(dodecyl phenyl) iodonium tetrakis (pentafluorophenyi) borate. 4-methylpheny1-4Kl -methylethyl) 
phenyliodonium hexafluorophosphate. 4-methylphenyl-4-(1-methylethyl) phonyliodonium 
hexafluoroantimonate. 4-methyiphenyl-4-(1-methylethyl) phenyliodonium tetrafluoroborate. 4- 
methylphenyl-4-<1-methylethyl) phenyliodonium tetrakis (pentafluorophenyi) borate, etc. are 
mentioned. 

[0023] As a commercial item of an iodonium system light cationic initiator, they are SARCATCD- 
101 2 (Sartomer make), BBi-102. BBI-103 (above green chemistry company make), and 
RHODORStL P12074 (product made from low DIA) etc. can come to hend 
[0024] Since corrosive [ to metal thin films, such as aluminum, ] is low to the application of an 
optical disk, the onium salt by which an anion part is constituted from [BX4]- (however, phenyl 
group by which X was permuted by at least two or more fluorines or trifluoromethyl radicals) 
among these light cationic initiators is more desirable. 

[0025] As en optical cationic initiator of a commercial item which satisfies this condition, it is 
RHODORStL at in having enumerated upwards, for example. PI2074 grade is mentioned. 
[0026] The above-mentioned optical cationic initiator may be used combining independent or two 
kinds or more. Although especially the amount used does not hove a limit its 0.3 to 10 section is 
desirable per ultraviolet curing mold edhesives constituent 100 weight section from fields, such 
as economical efficiency. 

[0027] Furthermore, an optical radical generating agent or a sensitizer may be used in order to 
raise hardenability. As such an ingredient it is 2 -hydroxy, for example. - 2-methyt-1 -phenyl 
propone- 1 -ON, Hydroxy a ca top hen one compounds, such as 1 -hydroxy cyclone xyl phenyl ketone. 
Benzoin compounds, such as benzoin ethyl ether and benzoin isobutyl ether, A benzophenone. 4- 
phenylbenzo phenon. isophthalophenone. Benzophenone compounds, such as a 4-bonzoyl-4'- 
methylphenyl sulfide. 2. 4-dethyl thioxen ton, 2-isopropyl thioxan ton. Thio KIOSANTON 
compounds, such as 2-chloro thioxan ton. 2 and 4. 6 -trim ethyl benzoyl diphenyl phosphine oxide. 
Screw (2. 6-dimethoxybenzoyl) - Acyl phosphino oxide compounds, such es 2. 4. and 4 trimethyl 
pentyl phosphine oxide, benzyl dimethyl ketal. benzyl, etc are mentioned. 
[0028] As a commercial item of these light radical generating agent and a sensitizer, the IRUGA 
cure 184. the IRUGA cure 651. the IRUGA cure 819. DAROKYUA 1 173 (above. Ciba Specialty 
Chemicals make). RUSHIPJN TPO (BASF A.G. make). Vicure 55 (made in Akzo Nobel), kaya cure 
DETX-S. kaya cure BP-100 (Nippon Kayaku Co.. Ltd. make), the speed cure BMDS (product 
mode from run 8US0N). etc. are mentioned, for example. 

[0029] If a hydroxy acetophenone compound, a benzophenone compound end a thio 
KIOSANTON compound are used especially among these, since uniform and high hardenabifity 
will be acquired it is desirable. 

[0030] In the commercial item of the optical radical generating agent mentioned above, kaya cure 
DETX-S corresponds es kaya cure BP-100. the speed cure BMDS. and a thio KIOSANTON 
compound as the IRUGA cure 164. DAROKYUA 1 1 73. and a benzophenone compound es a 
hydroxy acetophenone compound, respectively. 

[0031] (C) As for the amount of the optical radical generating agent used, it is desirable to make 
it the weight ratio of (B) light cationic initiator / (C) light radical generating agent set to 0.2-10. 
If said weight ratio is larger than 10. even if sufficient effectiveness for improvement in a cure 
rate is not acquired but it is smaller than 02. it not only becomes a cost rise, but there is 



already no effectiveness over hardenability more than this, and weatherability may get worse. 
[0032] Although a compound well-known as (C) radical inhibitor used for this invention or an 
antioxidant can be used, it is desirable that it is especially the compound of a phenol system 
[0033] As phenol system radical inhibitor, hydroquinone, hydroquinone monomethyl ether. Monod 
t-butyl hydroquinone. p -t-butyl catechol. 2. 6-G t-butytphenol. 2. 4-G t-butylphenol. 2-t-butyl - 
4. 6-dimethylphenol. 2.6-di-tert-butyl-4-rnethylpheno1. 2 end 4. and 6-tree t-butylphenol etc. is 
mentioned, for example. 

[0034] As a phenolic antioxidant it is n-octedecyl. for example. 3-(3. 5-G t-butyl -4- 
hydroxyphenyl) propionate. 3 end 9 -screw (2-(3 -(3-t-butyl-4-hydroxy-5-methylphenyl)- 
propionyloxy -1. 1 -dimethyl ethyD-2. 4 and 8. and 1 0-tetraoxaspiro (5-5) undecane — ) A 
methylene glycol screw (3-(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate). Tetrakis 
(methylene (3. 5-G t-butyl-4-hydroxyphenyl) propionate) methane. 2.6-<S-tort-butyl-4- 
methylphenol. 2. 6-di -t-butyl -4-ethylphertol, 2, 4. 6-tree t-butylphenol. 2. a 6-G t-butyl -4- 
hydroxymethyl phenol. 2 and 2 , -methylenebis (4-methyl-6-t-butylphenol). 2 and 2'-methylenebis 
(4-ethyl-6-t-butylphenol). 2 and 2'-methylenebis (6-cyclohexy1-4-methyl phenol). A - 
mothyfonebis (4. 6-G t-butvlphenol), end 2 and 2 '2. 2'-ethylidene screw (4, 6-G t-butylphenol). 
- methylenebis (2. 6-G t-butylphenol). and 4 and 4 '4. 4'-butyudenebis (3 -methyl -6 -t- 
butylphenol), A 4 and 4'-thk> screw (3-methvl-6-t-butylphenol). 2. 4-bis(octylthio) (methyl>-o- 
cresol. 2 and Z-methylenebis (4-mothyl-6-t-butylphenol). 1 and 3. 5-trimethyl -2. 4. and 6-tris 
(3. 5-G t-butyt-4-fo/droxybenzyi) benzene etc. is mentioned. 

[0035] In a phenol system radical inhibitor list as a commercial item of e phenolic antioxidant 
SUMIRAIZA BHT. BP-76. MDP-S. S. B8M-S. WX-R BP- 101. GA-80 (above Sumitomo Chemical 
Co., Ltd meke). ADEKA stub AO-20. AO-30. AO-40. AO-50. AO-60. AO-70. AO-75. AO-BO. 
AO-330 (above the Asahi electrification company make). IRUGA NOx 1010. 1035, 1076. 1135. 
1141. 1330. and 245 (above Ciba Specialty Chemicals make) etc. can come to hand. 
[0036] Moreover, if required for the ultraviolet curing mold adhesives constituent of this 
invention, coloring agents, such as polyol. an inorganic bulking agent an inorganic ion exchanger, 
a levefing agent a viscosity controlling agent a silane coupling agent and a pigment organic dye. 
etc can bo used together within limits which do not spoil the effectiveness of this invention. 
[0037] Although the constituent of this invention can be applied that there is especially no limit 
in the application of a coating adhesives. and ink. it explains how to use it for lamination mold 
optical disks, such as DVD. here. 

[0038] After the constituent of this invention forms the paint film of uniform thickness using a 
spin coat method, screen printing, etc. on a substrata, it irradiates ultraviolet rays, sticks one 
more substrate, and can obtain the target optical disk. Moreover, the target optical disk can be 
obtained by the following approaches in order to prevent that air bubbles remain in an adhesives 
layer. 

[0039] (1) How to spread a constituent and stick it by carrying out [ spin coater / 
superposition. ] high-speed rotation of the one more substrate, after irradiating ultraviolet rays 
and applying in the shape of a ring on a substrata, while a constituent is dropped 
[0040] (2) How to make the dropped fields counter, spread a constituent superposition and by it 
being cautious or pressurizing and stick, after irradiating, ultraviolet rays and applying in the 
shape of a ring on two substrates, while a constituent is dropped 

[0041] (3) How to irradiate ultraviolet rays, spread a constituent by carrying out [ spin coater / 
superposition, ] high-speed rotation of the one more substrate, and stick, after a constituent is 
dropped in the shape of a ring on a substrate. 

[0042] (4) How to make the fields which irradiated ultraviolet rays and were dropped counter two 
substrates, spread a constituent superposition and by it being cautious or pressurizing and stick, 
after e constituent is dropped in the shape of a ring on two substrates. 
[0043] As the approach of UV irradiation used in order to stiffen the constituent of this 
invention, a flash exposure method may be used in addition to a general continuation light 
exposure. A metal halide lamp, a high-pressure mercury lamp, an extra-high pressure mercury 
lamp, a xenon lamp, etc can be used for e lamp. Since the exposure of ultraviolet rays fully 
stiffens a constituent two or more 0.05 J/cm is desirable. 
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[0044] ' 

[Example] Next although an examplo it oven and this invention it further explained to o detail, 
this invention it not limited to these examples. In edition, the "section" expresses the "mass 
section" among an example below. 

[0045] The example t hydrogen tti on bisphenol A mdd epoxy resin (EXA[ by Oatnippon Ink & 
Chemicals, he. )- 7015) 25 section. The sofid bisphenol A mold epoxy resin (Epidon 1050 by 
Demippon Ink & Chemicals. Inc.) 20 section. 1. the 6-haxanodoi-dgiycidyl-ether (SR[ by the 
Sakamoto chemical company }~ 16 HU 55 section, After carrying out the mixed dissolution of 
the phenolic antioxidant A0EKA stub AO-80 (Asehi electrification company make) 0.5 section at 
SO do ce* » C for 3 hours. Temperature is lowered to 60 degrees C. The iodonium system light 
cationic initiator RHODORS1LPI2074 (product made from low DIA) 05 section. The optical 
radical generating agent IRUGA cure 184 (Ciba Specialty Chemicals make) 0.5 section and the 
leveling agent L-7604 (Nippon Unicor maka) 0.2 section were added, the mixed dissolution was 
carried out for 1 hour, and the ultraviolet curing setup-of-tooiing product was prepared. 
[0046] m example 2 example 1. the ultraviolet curing *etup-of-toofing product was prepared like 
the examplo 1 except having used tho said compound 1 section for ADEKA stub AO-60 instead 
of the 0.5 sections as a phenolic antioxidant 

[0047] In example 3 example 1. the ultraviolet curing setup -of -tooling product was prepared like 
the example 1 except having used tho Sumi Liia BHT(Sumitomo Chemical Co.. Ltd. make)0.5 
section instead of ADEKA stub AO-60 as a phenolic antioxidant 

[0048] In example 4 examplo 1. the ultraviolet curing set up -of -tooling product was prepared like 
the example 1 except having used the IRUGA NOx 1010 (Ciba Specialty Chemicals moke) 0.5 
section instead of ADEKA stub AO-60 as a phenolic antioxidant 

[0049] In example of comparison 1 example 1, tho ultraviolet curing setup -of -tooling product of 
ight yellow transparence was prepared like the example 1 except not using a phenolic 
antioxidant ADEKA stub. 

[0050] The preservation stability test was performed by the following approach using the 
constituent obtained in examples 1 -4 and the example 1 of a comparison. Tho tost result is 
shown in Table I. 

[0051] It is JIS about tho viscosity in 25 degree* C of a preservation stability test class product 
According to K-6901. it measured with BM mold viscometer. Next tho class product put into the 
plastic envelope was saved at the thermostat with a temperature of 60 degrees C, it took out 
after each days progress on 2. 4. and the 1 4th, and the viscosity in 25 degrees C was measured 
Kke tho above. 
[0052] 

Table 1] 
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[0053] The constituent of examples 1-4 is understood that change of viscosity is small also on 
60-degrea C preservation conditions so that dearly from Table 1 . On the other hand, the 
constituent of tho example 1 of a comparison had tho large viscosity rise at 60 degrees C. and 
changed into the condition that it will gel in four days and cannot be used as adhesives. 
[0054] 

[Effect of tho Invention] Since there is little property change, it becomes unnecessary to use for 
tho ultraviolet curing setup -of-tooling product of this invention tho cooling system which 



manages temperature conditions or cost requires also in the transportation and preservation in a 
summer or an elevated-temperature area also on hot preservation conditions. Moreover, the 
optical disk of the stable quality can bo offered by using as adhesives of lamination mold optical 
disks, such as DVD. 
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